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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application: 

! 

Listing of Claims: 

I ~ . .• 

1 . (currently amended) A storage device controlling apparatus including a 
plurality of first channel [[controller]] controllers, each of the first chan nel controllers being 
connected to a LAN and having a circuit board on which a file access processing section and an 
I/O processor are formed, the file access processing section receiving requests to input and 
! output data in files as units sent from at least one information processing apparatus via a 
| network, the I/O processor outputting I/O requests corresponding to said requests to input and 
j output data to a storage device, said apparatus comprising: 

I on exclusiv e control Gootion performing oxoluaivo control of a fil e when paid 

| ohannol controllor receives from said information proce s sing apparatus said requests to input and 

j output data of th e file; 

a file lock table to be used by the file access processing [[exclusive control]] 

section of the first channel controllers to perform exclusive control of a file, at a file level, on file 

accesses received by the file access processing section; and 

a logical-volume lock table to be used by the I/O processor of the first channel 
j controllers [[exclusive control section]] to perform exclusive control of a file, at a block level, on 
. file accesses received by the file access processing section; 

wherein when the plurality of first channel controllers shares a first logical 
| volume. Q) if one of the first chan nel control lers receives a plurality of requests to input/output 

data in a file of the first logical volume, control is performed wherein the firs t channel controller 
; performs an I/O process for one of the plurality of requests to input/o utput, during which data 
! area of the file is locked with use of the file lock table, thereby prohibiting an I/O process for the 

others of the plurality of requests to input/output from being performed, and (2 ^ if some of the 
; plurality of first chann el controll ers receive a plurality of requests to input/ou tput data in a file of 
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the first logical volume, control is performed wherein an I/O process is performed for one of the 
j plurality of requests to input/output, during which data area of the file is locked with use of the 
j logical volume lock table, thereby prohibiting an I/O process for the others of the plurality of 

requests to input/output from being performed . 

i 

! 2. (original) A storage device controlling apparatus according to claim 1, 

I wherein said requests to input and output data are sent in accordance with at least two types of 

network file system protocols, and if, during said exclusive control which is performed upon 

accepting one of said requests to input and output data sent in accordance with one of network 
I file system protocols, another said request to input/output data sent in accordance with another 

network file system protocol is accepted, an effect of said exclusive control is also reflected on 

the another request to input/output data. 

i 3. (currently amended) A storage device controlling apparatus according to 

| claim 1, 

wherein a memory area of said storage device is managed in [[a]] said first logical 
i volume serving as a unit, the logical volume being logically set on the memory area, and 
said I/O processor performs exclusive control of said first logical volume in 
response to said exclusive control of the file. 

! 4. (currently amended) A storage device controlling apparatus including a 

plurality of first channel [[controller]] controllers, each of the first channel controllers being 
connected to a LAN and having a circuit board on which a file access processing section and an 

; I/O processor are formed, the file access processing section receiving requests to input and 

output data in files as units sent from an information processing apparatus via a network, the I/O 
processor outputting I/O requests corresponding to said requests to input and output data to a 
storage device, said apparatus comprising: 

a section receiving from said information processing apparatus a request for 
information specifying a storage location of a file on a memory area of said storage device, and 
sending said information to said information processing apparatus; 

i 
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a section receiving a request to read data in blocks as units from said information 
processing apparatus, in which the request is generated based on said information, and outputting 
an I/O request corresponding to the request to read data to said storage device; 

a section sending data read from said storage device to said information 

processing apparatus; 

* a file lock table to be used by the file access processing s ection of the first channel 
[[controller]] controllers to perform exclusive control, at a file level, on file requests received by 
the file access processing section; and 

a logical-volume lock table to be used by the I/O processo r of the first channel 
[[controller]] controllers to perform exclusive control, at a block level, on file requests received 
by the file access processing section; 

wherein when the plurality of first channel controllers s hares a first logical 
volume. (I) if one of the first channel controllers receives a p lurality of requests to input/output 
data in a file of the first logical volume, control is performed w herein the first channel controller 
performs an I/O process for one of the plurality of requests to input/output, during which data 
area of the file is locked with use of the file lock table, thereby prohibiting an I/O process for the 
others of the plurality of requests to input/output from being performed, and (2) if some of the 
plurality of first channel controllers receive a plurali ty of requests to input/output data in a file of 
the first logical volume, control is performed wherein an I/ O process is performed for one of the 
plurality of requests tn iTi put/output. during which data area of the file is l ocked with use of the 
logical volume lock table, thereby prohibiting an I/O process for the ot hers of the plurality of 
requests to input/output from being performed . 

5. (currently amended) A storage device controlling apparatus according to 
claim 4, wherein a plurality of the channel controllers are provided therein, and the first channel 
controllers include at least one enabled to communicate with the information processing 
apparatus through a LAN and at loaot one enabl e d to communicate with th e information 
proc e ssing apparatus through-a Fibre Channel. 
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6. (cuirently amended) A storage device controlling apparatus including a 
plurality of first channel [[controller]] controllers, e ach of the first channel controllers being 
connected to a LAN and having a circuit board on which a file access processing section and an 
I/O processor are formed, the file access processing section receiving requests to input and 
output data in files as units sent from an information processing apparatus via a network, the I/O 
processor outputting I/O requests corresponding to said requests to input and output data to a 
storage device, said apparatus comprising: 

a section receiving from said information processing apparatus a request for 
information specifying a storage location of a file on a memory area of said storage device, and 
sending said information to said information processing apparatus; 

a section receiving a request to write data in blocks as units and data to be written 
from said information processing apparatus, in which the request is generated based on said 
information, and outputting to said storage device an I/O request corresponding to the request to 
write data and the data to be written; 

a file lock table to be used by the file access pr ocessing section of the first channel 
[[controller]] controllers to perform exclusive control, at a file level, on file requests received by 
the file access processing section; and 

a logical-volume lock table to be used by the I/O processor of the first channel 
[[controller]] controllers to perform exclusive control, at a block level, on file requests received 
by the file access processing section; 

wherein when the plurality of first channel cont rollers shares a first logical 
volume, m if one of the first channel controllers re ceives a plurality of requests to input/output 
data in a file of the first logical volume, control is performed wh erein the first channel controller 
performs an I/O process for one of the plurality of r equests to input/output during which data 
area of the file is locked with use of the file lock table , thereby prohibiting an I/O process for the 
others of the plurality of requests to input/output fr om being performed, and (2) if some of the 
plurality of first channel controllers receive a plurality of reques ts to input/output data in a file of 
the first logical volume, control is performed wherein an I /O process is performed for one of the 
plurality of requests to innut/outout. during which data area of the file is locked with use of the 
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logical volume lock table, thereby prohibiting an I/O process for the others of the plurality of 
requests to input/output from being performed . 

7. (currently amended) A storage device controlling apparatus according to 
j claim 6, wherein a plurality of the channel controllers oro provided ther e in, and the first channel 

controllers include at least one enabled to communicate with the information processing 
apparatus through a LAN and at least one enabled to communicat e with the information 
processing apparatus through a Fibre Channel. 

8. (currently amended) A storage device controlling apparatus including a 
| plurality of first channel controllers, each of the first channel controllers being connected to a 

| LAN and having a circuit board on which a file access processing section and an I/O processor 
! are formed, the file access processing section receiving requests to input and output data in files 

as units sent from an information processing apparatus via a network, the I/O processor 

outputting I/O requests corresponding to said requests to input and output data to a storage 

device, said apparatus comprising: 

a section setting at least one of logical volumes logically set on a memory area of 

said storage device as a shared first logical volume accessible from each of said first channel 

controllers; 

a section performing fail-over based on take-over information of each of said first 
| channel controllers, in which the take-over information is stored in said shared first logical 

! volume and used when one of said first channel controllers takes over processing of another one 

i 

of said first channel controllers; 

a file lock table to be used by the file access processing section of the first channel 

[[controller]] controllers to perform exclusive control, at a file level, on file requests received by 

the file access processing section; and 
I a logical-volume lock table to be used by the I/O processor of the first channel 

| [[controller]] controllers to perform exclusive control, at a block level, on file requests received 

by the file access processing section; 
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wherein when the plurality of first channel controllers shar es the first logical 
volume, (D if one of the first channel controllers receives a plurality of reque sts to input/output 
data in a file of the first logical volume, control is performed wherein the firs t channel controller 
performs an J/O process for one of the plurality of requests to input/output, d uring which data 
area of the file is locked with use of the file lock table, thereby prohibiting an I/ O process for the 
others of the plurality of requests to input/output from being performed and (2) if so me of the 
plurality of first channel controllers receive a plurality of requests to input/ou tput data in a file of 
the first logical volume, control is performed wherein an I/O process is performe d for one of the 
plurality of requests to input/output, during which data area of the file is lock ed with use of the 
logical volume lock table, thereby prohibiting an I/O process for the others of the plurality of 
requests to input/output from being performed . 

9. (original) A storage device controlling apparatus according to claim 8, 
wherein said fail-over is performed in any one of cases where a request to perform said fail-over 
is received from said information processing apparatus and where a fault occurs in said another 
channel controller. 

10. (currently amended) A storage device controlling apparatus including a 
plurality of first channel [[controller]] controllers, each of the first channel controllers being 
connected to a LAN and having a circuit board on which a file access processing section and an 
I/O processor are formed, the file access processing section receiving requests to input and 
output data in files as units sent from at least one information processing apparatus via a 
network, the I/O processor outputting I/O requests corresponding to said requests to input and 
output data to a storage device, 

wherein said file access processing section stores identification information of 
accessible said information processing apparatus, and accepts said requests to input and output 
data only in a case where said requests to input and output data are sent from said information 
processing apparatus for which said identification information is stored; 

wherein said apparatus further comprises: 
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a file lock table to be used by the file access processing section of the first channel 
[[controller]] controllers to perform exclusive control, at a file level, on file requests received by 
the file access processing section; and 

a logical-volume lock table to be used by the I/O processor of the first channel 
[[controller]] controllers to perform exclusive control, at a block level, on file requests received 
by the file access processing section; 

wherein when the plurality of first channel controllers shares a first logical 
volume. Q) if one of the first channel controllers receives a plurality of requests to input/output 
data in a file of the first logical volume, control is performed wherein the first channel controller 
performs an I/O process for one of the plurality of requests to input/output during w hich data 
area of the file is locked with use of the file lock table, thereby prohibiting an I/O proce ss for the 
others of the plurality of requests to input/output from being performed, and (2\ if some of the 
plurality of first channel controllers receive a plurality of requests to input/output data in a file of 
the first logical volume, control is performed wherein an I/O process is performe d for one of the 
plurality of requests to input/output during which data area of the file is locked with use of the, 
logical volume lock table, thereby prohibiting an I/O process for the others o f the plurality of 
requests to input/output from being performed . 

1 1 . (currently amended) A method of controlling a storage device controlling 
apparatus including a plurality of first channel [[controller]] controllers, each of th e first channel 
controllers being con nected to a LAN and having a circuit board on which a file access 
processing section and an I/O processor are formed, the file access processing section receiving 
requests to input and output data in files as units sent from at least one information processing 
apparatus via a network, the I/O processor outputtmg I/O requests corresponding to said requests 
to input and output data to a storage device, said method comprising: 

receiving said requests to input and output data of a file from said information 
processing apparatus by said first channel controller; and 

performing exclusive control of said file, which includes performing exclusive 
control by the access processi ng section of the first channel co ntrollers, at a file level, on file 
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requests received by the file access processing section using a file lock table, and performing 
exclusive control bv the I/O processor of the first channel controllers , at a block level, on file 
requests received by the file access processing section using a logical-volume lock table; 

wherein when the plurality of first channel contro llers shares a first logical 
| volume. (1) if one of the first channel controllers receives a plurality of requests to input/output 
data in a file of the first logical volume, control is performed w herein the first channel controller 
| performs an I/O process for one of the plurality of requests to input/output, during which data 
| area of the file is locked with use of the file lock tabl e, thereby prohibiting an I/O process for the 
! others of the plurality of requests to input/output from being p erformed, and (2) if some of the 
| plurality of first channel controllers receive a plurality of reques ts to input/output data in a file of 
i the first logical volume, control is performed wherein an I/O p rocess is performed for one of the 
I plurality of requests to input/output, during which data area of the fil e is locked with use of the 
logical volume lock table, thereby prohibiting an I/O pro cess for the others of the plurality of 
re quests to input/output from being performed . 

12. (original) A method of controlling the storage device controlling 
, apparatus according to claim 11, wherein said requests to input and output data are sent in 
i accordance with at least two types of network file system protocols, and if, during said exclusive 
i control which is performed upon accepting one of said requests to input and output data sent in 
| accordance with one of the network file system protocols, another said request to input/output 
data sent in accordance with another network file system protocol is accepted, an effect of said 
i exclusive control is also reflected on the another request to input/output data. 



' 13. (currently amended) A method of controlling the storage device 

j controlling apparatus according to claim 1 1, 

wherein a memory area of said storage device is managed in [[a]] said first logical 
i volume serving as a unit, the logical volume logically being set on the memory area, and 
I said I/O processor performs exclusive control of said first logical volume in 

response to said exclusive control of the file. 
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14. (currently amended) A method of controlling a storage device controlling 

apparatus including: 

a plurality of first channel [[controller]] controllers, each of the first channel 
controllers beinp connected to a LAN and having a circuit board on which a file access 
processing section and an I/O processor are formed, the file access processing section receiving 
requests to input and output data in files as units sent from an information processing apparatus 
via a network, the I/O processor outputting I/O requests corresponding to said requests to input 
and output data to a storage device; and 

a section receiving a request to read data in blocks as units sent from said 
information processing apparatus, and outputting an I/O request corresponding to the request to 
read data to said storage device, said method comprising: 
j receiving a request for information specifying a storage location of a file on a 

' memory area of said storage device from said information processing apparatus, and sending said 
information to said information processing apparatus; 

receiving said request to read data in blocks as units from said information 
processing apparatus, in which the request is generated based on said information; 

performing exclusive control hv the access p rocessing section of the first channel 
controllers , at a file level, on file requests received by the file access processing section using a 
file lock table, and performing exclusive control hv the I/O processor of the first channel 
! controllers, at a block level, on file requests received by the file access processing section using a 
; logical-volume lock table; 

outputting said I/O request corresponding to said request to read data to said 

; storage device; and 

sending data read from said storage device to said information processing 

apparatus; 

wherein when the plurality of first chan nel controllers shares a first logical 
volume, m if one of uV first channel controllers rece i ves a nluralitv of requests to input/output 
data in a file of the first logical volume, control is p erformed wherein the first channel controller 
performs an I/O process for one of the plurality of req uests to input/output, during which data 
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area of the file is locked with use of the file lock table, thereby prohibiting an I/O process for the 
I others of the plurality of requests to input/output from being performed, and (2) if some of the 
; plurality o f first chann el controllers receive a plurality of requests to input/output data in a file of 

the first logical volume, control is performed wherein an I/O process is performed for one of the 
j plurality of requests to input/output during which data area of the file is locked with use of the 
; logical volume lock table, thereby prohibiting an I/O process for the others of the plurality of 
; requests to input/output from being performed . 

15. (currently amended) A storage device controlling apparatus according to 

j claim 1 4, wherein a plurality of th e chann e l controllers ar e provid e d therein, and the first channel 

I controllers include at least one enabled to communicate with the information processing 

| apparatus through a LAN and at l e ast on e enabled to communicat e with th e information 

| processing apparatus through a Fibre Channel. 

16. (currently amended) A method of controlling a storage device controlling 
! apparatus including: 

a plurality of first channel [[controller]] controllers, each of the first channel 
controllers being connected to a LAN and having a circuit board on which a file access 
processing section and an I/O processor are formed, the file access processing section receiving 
j requests to input and output data sent in files as units from an information processing apparatus 
| via a network, the I/O processor outputting I/O requests corresponding to said requests to input 
j and output data to a storage device; and 

a section receiving a request to write data in blocks as units sent from said 
information processing apparatus, and outputting an I/O request corresponding to the request to 
| write data to said storage device, said method comprising: 

I receiving a request for information specifying a storage location of a file on a 

memory area of said storage device from said information processing apparatus, and sending said 
information to said information processing apparatus; 
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receiving said request to write data in blocks as units and data to be written from 
j said information processing apparatus, in which the request is generated based on said 
information; 

| performing exclusive control bv the access processing section of the first channel 

i controllers , at a file level, on file requests received by the file access processing section using a 
! file lock table, and performing exclusive control by the I/O processor of the first channel 
j controllers, at a block level, on file requests received by the file access processing section using a 

logical-volume lock table; and 

outputting said I/O request corresponding to said request to write data and said 

data to be written to said storage device; 
I wherein when the plurality of firs t channel controllers shares a first logical 

! volume, (I) if one of the first channel controllers receives a plurality of requests to input/output 

data in a file of the first logical volume, control is performed wherein the first channel controller 

performs an I/O process for one of the plurality of requests to inout/output duri ng which data 

area of the file is locked with use of the file lock table, thereby prohibiting an I/O proces s for the 
■ others of the plurality of requests to input/output from being performed, and (2) if some of the 
j plurality of first channel controllers receive a plurality of requests to input/output d ata in a file of 
i the first logical volume, control is performed wherein an I/O process is perfor med for one of the 

plurality of requests to input/output, during which data area of the file is lock ed with use of the 
I logical volume lock table, thereby prohibiting an I/O process for th e others of the plurality of 

requests to input/output from being performed . 

i 

| 17. (currently amended) A storage device controlling apparatus according to 

claim 16, wherein a plurality of the ohannol controll e rs are provid e d th e r e in, an d the first channel 
controllers include at least one enabled to communicate with the information processing 
apparatus through a LAN and at least on e enabl e d to communicate with tho information 
processing apparatus through a Fibre Channel. 

18. (currently amended) A method of controlling a storage device controlling 
apparatus including a plurality of first channel controllers, each of the first channel controllers 
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| being connected to a LAN and having a circuit board on which a file access processing section 
and an VO processor are formed, the file access processing section receiving requests to input 

j and output data in files as units sent from an information processing apparatus via a network, the 

! I/O processor outputting I/O requests corresponding to said data to input and output data to a 

! storage device, said method comprising: 

performing exclusive control by the access processing section of the first channel 
controllers, at a file level, on file requests received by the file access processing section using a 
file lock table, and performing exclusive control bv the I/O processor of the first channel 

i controllers , at a block level, on file requests received by the file access processing section using a 

j 

' logical-volume lock table; 

setting at least one of logical volumes logically set on a memory area of said 
storage device as a shared first logical volume accessible from each of said first channel 
controllers; and 

performing fail-over based on take-over information of each of said first channel 
I controllers, in which the take-over information is stored in said shared first logical volume and 
used when one of said first channel controllers takes over processing of another one of said first 
channel controllers; 

wherein when the plurality of first channel controllers shares the first logical 
volume, (1) if one of the first channel controllers receives a plurality of requests to input/output 
j data in a file of the first logical volume, control is performed wherein the first channe l controller 
i performs an I/O process for one of the plurality of requests to input/output, during which data 
area of the file is locked with use of the file lock table, thereby prohibiting an I/O process for the 
others of the plurality of requests to input/output from being performed, and (2) if some of the 
plurality of first channel controllers receive a plurality of requests to input/output data in a file of 
the first logical volume, control is performed wherein an I/O process is performed for one of the 
plurality of requests to input/output, during which data area of the file is locked w ith use of the 
logical volume lock table, thereby prohibiting an I/O process for the others of the plurality of 
requests to input/output from being performed. 
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j 19. (original) A method of controlling the storage device controlling 

| apparatus according to claim 1 8, wherein said fail-over is performed in any one of cases where a 
| request to perform said fail-over is received from said information processing apparatus and 
where a fault occurs in said another channel controller. 

i 

■ 20. (currently amended) A method of controlling a storage device controlling 

apparatus including a plurality of first channel [[controller]] controllers, each of the first channel 
controllers being connected to a LAN and having a circuit board on which a file access 
processing section and an I/O processor are formed, the file access processing section receiving 
requests to input and output data in files as units sent from at least one information processing 

| apparatus via a network, the I/O processor outputting I/O requests corresponding to said requests 
to input and output data to a storage device, said method comprising: 

performing exclusive control bv the access processing section of the first channel 
controllers, at a file level, on file requests received by the file access processing section using a 

1 file lock table, and performing exclusive control bv the I/O p rocessor of the first channel 

1 controllers, at a block level, on file requests received by the file access processing section using a 
logical-volume lock table; 

storing identification information of accessible said information processing 

I apparatus by said file access processing section; and 

j accepting said requests to input and output data only in a case where said requests 

; to input and output data are sent from said information processing apparatus for which said 
identification information is stored; 

wherein when the plurality of first channel controllers sh ares a first logical 
volume, m if one of the first ch annel contr ollers receives a plurality of requests to input/output 
data in a file of the first logical volume, control is perfo rmed wherein the first channel controller 
performs an I/O process for one of the plurality of reques ts to input/output during which data 
area of the file is locked with use of the file lock table, thereby pro hibiting an I/O process for the 
others of the plurality of requests to input/output from be ing performed, and (2) if some of the 
plurality of first channel controllers receive a pl urality of requests to input/output data in a file of 



! Page 14 of 23 

PACE 21/30 • RCVD AT 8/21/2006 7:08:40 PM [Eastern Daylight TtmeJ * SVR:USPTO-EFXRF<*/21 * DNJS:2738300 * CSID:415 576 0300 * DURATON (mnvss): 13-44 



2006 08/21 16:13 FAX 415 576 0300 



3)022/030 



BEST AVAILABLE COPY 

Appl. No. 10/754,371 PATENT 
Amdt dated August 2 1 , 2006 
■ Reply to Office Action of April 1 9, 2006 

! the first logical volume, control is performed wherein an I/O process is per formed for one of the 
! plurality of requests to input/output, during which data area of the file is locke d with use of the 
j logical volume lock table, thereby prohibiting an I/O process for the oth ers of the plurality of 
j requests to input/output from being performed . 

21. (new ) The storage device controlling apparatus of claim 1 further 
comprising a second channel controller connected to a SAN and having an I/O processor which 

i processes requests to input/output that have been received via the SAN; 

wherein when one of the plurality of first channel controllers and the second 
' channel controller share a second logical volume, if the one of the plurality of first channel 
j controllers and the second channel' controller receive a plurality of requests to input/output data 
! in the second logical volume, control is performed wherein an I/O process is performed for one 
| of the plurality of requests to input/output, during which the data area of the file is locked with 
! use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 

22. (new) The storage device controlling apparatus of claim 4 further 
comprising a second channel controller connected to a SAN and having an I/O processor which 

j processes requests to input/output that have been received via the SAN; 

wherein when one of the plurality of first channel controllers and the second 
channel controller share a second logical volume, if the one of the plurality of first channel 
controllers and the second channel controller receive a plurality of requests to input/output data 
in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 

I plurality of requests to input/output from being performed. 

23. (new) The storage device controlling apparatus of claim 6 further 
comprising a second channel controller connected to a SAN and having an I/O processor which 

, processes requests to input/output that have been received via the SAN; 

wherein when one of the plurality of first channel controllers and the second 
channel controller share a second logical volume, if the one of the plurality of first channel 

! 

i 
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controllers and the second channel controller receive a plurality of requests to input/output data 
in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 

24. (new) The storage device controlling apparatus of claim 8 further 

i 

comprising a second channel controller connected to a SAN and having an I/O processor which 
j processes requests to input/output that have been received via the SAN; 
i wherein when one of the plurality of first channel controllers and the second 

j channel controller share a second logical volume, if the one of the plurality of first channel 

controllers and the second channel controller receive a plurality of requests to input/output data 
in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 

25. (new) The storage device controlling apparatus of claim 10 further 
comprising a second channel controller connected to a SAN and having an I/O processor which 
processes requests to input/output that have been received via the SAN; 

wherein when one of die plurality of first channel controllers and the second 
channel controller share a second logical volume, if the one of the plurality of first channel 
controllers and the second channel controller receive a plurality of requests to input/output data 
in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 

26. (new) The method of claim 1 1 wherein the storage device controlling 
apparatus further includes a second channel controller connected to a SAN and having an I/O 
processor which processes requests to input/output that have been received via the SAN; 
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wherein when one of the plurality of first channel controllers and the second 
! channel controller share a second logical volume, if the one of the plurality of first channel 
! controllers and the second channel controller receive a plurality of requests to input/output data 

in the second logical volume, control is performed wherein an I/O process is performed for one 
| of the plurality of requests to input/output, during which the data area of the file is locked with 

use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 

plurality of requests to input/output from being performed, 
j 27. (new) The method of claim 14 wherein the storage device controlling 

apparatus further includes a second channel controller connected to a SAN and having an I/O 
i processor which processes requests to input/output that have been received via the SAN; 

wherein when one of the plurality of first channel controllers and the second 

channel controller share a second logical volume, if the one of the plurality of first channel 
1 controllers and the second channel controller receive a plurality of requests to input/output data 

in the second logical volume, control is performed wherein an I/O process is performed for one 
| of the plurality of requests to input/output, during which the data area of the file is locked with 
j use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
j plurality of requests to input/output from being performed. 

! 28. (new) The method of claim 16 wherein the storage device controlling 

apparatus further includes a second channel controller connected to a SAN and having an I/O 
processor which processes requests to input/output that have been received via the SAN; 

i wherein when one of the plurality of first channel controllers and the second 

channel controller share a second logical volume, if the one of the plurality of first channel 
controllers and the second channel controller receive a plurality of requests to input/output data 

• in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 
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29. (new) The method of claim 1 8 wherein the storage device controlling 
apparatus further includes a second channel controller connected to a SAN and having an I/O 
processor which processes requests to input/output that have been received via the SAN; 

wherein when one of the plurality of first channel controllers and the second 
channel controller share a second logical volume, if the one of the plurality of first channel 
controllers and the second channel controller receive a plurality of requests to input/output data 
in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 

30. (new) The method of claim 20 wherein the storage device controlling 
apparatus further includes a second channel controller connected to a SAN and having an I/O 
processor which processes requests to input/output that have been received via the SAN; 

wherein when one of the plurality of first channel controllers and the second 
channel controller share a second logical volume, if the one of the plurality of first channel 
controllers and the second channel controller receive a plurality of requests to input/output data 
in the second logical volume, control is performed wherein an I/O process is performed for one 
of the plurality of requests to input/output, during which the data area of the file is locked with 
use of the logical volume lock table, thereby prohibiting an I/O process for the others of the 
plurality of requests to input/output from being performed. 
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